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(57) Abstract 

PROBLEM TO BE SOLVED: To make a driver circuit to 
be utilized for a physical layer Interface for ATM-LAN 
perform a low voltage operation. 

SOLUTION: A driver circuit (50) for transmission 
includes the CMOS output stages (51, 52) composed of 
first and second pairs in which PMOS transistors and 
NMOS transistors are serially connected. The source of 
the PMOS transistor and the source of the NMOS 
transistor are coupled with power source voltage (Vdd) 
and ground potential (Vss), respectively. The common 
drain of the MOS transistor composing the first pair and 
the common drain of the MOS transistor composing the 
second pair are coupled with one transmission terminal 
(TxA) and the other transmission terminal (TxB), 
respectively. The first pair and the second pair of the 
CMOS output stage are made to perform pushpuli 
operations in the opposite phase with each other. 
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[0 0 2 7] «5RK«l3&»6>aS«ffliZ)3L— ^—^J^A 
TM-LAN^>-^7ai-^[El^2(C-^^ib^5<Jr. A 
TM-LAN-f ;*[H]^2te-^<D'!ff&£:4 8^ 

^Hc£ijU»K 5B5fe^ v Plant 

^WL, 3'M M^(Dt;^Wii5W 

TSBEflMR«:eaS»3 3&*fea&«-t-5. ATMa^5H, 20 

M5HS1©ATM- L AN^ ^ *EIK 2 Kill 

<Dmmz&mfr%mm 1 3 sr^ur waieaffl^— ^ 30 

[0 0 2 8] {PMD*«#fy^ EI 3 Id f* HfrlS P 
MD*»*fy/9©^oy^H^Sil5. PMD^ 
W*^y^9Wt, WfclBIRShftV^ CMOSM0 

fc*Rfc*/ftSjh/rv^ 0 PMD^#fs/^9H SI 

{smKi o fcsflnaisi 1 ft*ttic^snfc* 

»»fcLT, — WoaSWW^-TxA, TxB, -*fco 
SlIffifRxA, RxB x f^WfRxDAT 
A, T-^AM^TxDATA, ^y^AAWT 40 
xCLK, ^n^^tBM^RxCLK^t^ 
mm^t LTfi, 3 . 3 [V] co X 5 fcfKRWEV d 
&&#B£h&1tfrt. o [v] <DJ:5ft»»«ttVs 

[0 0 2 9] MrR£flliElBl Oft, DS7yfOJ:5ft 
^7ny^2 5, ttMMft)|alK2 0. XWilJftls] 
flWBttl*«l»BF»2 0XU t lii*lHlK2 
ltt3i«fflomAK7>f^<lHlK5 0Sr*j«i-« o ittBf* 
^A^WTxDATA^bAASiifcf-^tt:^ o 
y^fmxCLKIC^LT7y y^7n^2 Old so 
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7yf^, ^^fSftfcf- *ttffi;&fW«l[Hltt2 OK 

-^o^s#:tc^o/c^jW{i#^m^[Hi^2 lic^x, 

C;h^,fcoTffl;filfiIK2 *^Tx AS:«aR«JEV 

ddtd, «fTxBS:8»lfiEV8 sfclffftU 

l±, ^-?TxA, TxB«r*05i!o«fH!:|B»-r5 0 » 

*Bfcov^rr±«-eiftwi-sds, uaibiK2 ioii$t: 

[0 0 3 0] PMD^W(*:^yX9^*tt*S«|ilB 

1 1 f*, KJl'* ^7/22, PLL EIK 2 3, titflJ v 
f2 4Mx.5o UMBStfMB^RxA, RxBICttgjR 
5:2 2 0, 2 2 1 tt^f-^7i-o T{hJ£& 2 

2 2s6»fexM r^«ffiVB^«i»S^-C*50, 
SS^RxA, RxBlCA#3iXfc{t*Hc* 2 

So 

[0 0 3 1 ] mifEPLL{HJB2 3te, ffiflJtttS (P 
C) 2 3 0, RftftitttS (FC) 2 3 1 % flr**aiil 
8(E-Det) 232, irl/^^ (SEL) 234, 
ft^JK^ (C-Pump) 2 3 5Xtf«JE*J«* 
(VCO) 2 3 6 £rffi;t3o 2 3 1 

tEM«8S»2 3 6^e>fa$^^ay^ffit^O 
»«*SlteJCti:Cfc»JS«***ric-r-6. ffi*Blt««2 3 
0tt«*«Mb»2 2 3 0ffl*«*fc«BE9J»ISfi*2 3 
6 ^ h £ tl% ? * v * £ CO&ffi^tCjS Cfc^ 
ft**r»J«i-5. flr»*ffilHl»2 3 2«\ &M*HK»2 
2 3com^liC^^{f-^^^^^tvTV>S^^^, 

«itK*0«*Oai*/^*-te»-5v^*U't-6. fit* 
^tH{HlB2 3 2te, ^&{f^£^ffiLTV^£#ir u 

2 3 4icffiffijfctt«2 3 o ©a* 

*«*fc*fflLTV*fc^i:#-fcix^* 2 3 4icJ5&gUi; 
K^2 3 l^ffl^$r31^^ii:So f ^-^^2 3 5 

[0 0 3 2] ^OPLL0^2 3«\ 2 2 3 

T*5»9, ^rcD^, »fft^2 2 3 0ttlMWf^l: 

5i5lcSii5o R»*fM»2 2 3 0U*fS**s*3ft|c 
45i, miE^J®^M^2 3 6^m^fi, «»*fb»2 
2 3©m*«*fcW»ffc£;h,fc*n yt^t ^tvS 0 
fSlB^— ^77f2 4J±mff$!JW^M^2 3 6(^tB^^ 
oy^fttinlfffltr, tt*«ffc»2 2 3 0ffi*«»ft 



13 



(8) 



#H¥9 - 13 0 4 3 1 

14 



[0 0 3 3] CPMD*W*^y^fcfia»2:«)»^» 
oX, PMD^3fflc^2x^9 0rtjfBlC*3V>T«. SHSIb] 10 

ki o &sflriaKi i wt. w-iNH*a£«±^i3VNrtt 
jcsfsiHi^i ir*as«isi*i"o355»*-r5WKy-<x© 

[0 0 3 41 BltefeWC. fiaiiR3 tt3 1, 3 23&»6> 
J**^* h^Tfcfc UT*S*^ ®l4fi4l, 4 

^F^TiiiLTft STP (^;l/K^15 0Q7 
-Y^h^rjft) , UTP (*V^Kl0 0QW^b 20 
■^Tlft) , FTP V— /U K12 0Q^7 

^s^ie^i o^s{f[ej^i i towoeaMi»m 

f±. SfBlUKl OcD^lf^T-Tx A, TxBlC^y 
t^^^lIf^S 3, 3 4^tT7^/^ 3 5 

OAAMH^tt-frSiv ^ >r>* 3 5 o^Sflcfi h 

2ft«3&seaa»3 01, 32) sg^»^s^ e 

Ohy^3 7*>2&«HS«EI»1 1 co^ff $5^R x so 
A, RxBi:g^^, eiS*3teJ:oTS3RS*usaS 
«IHKl 0 ^SfflnJ^l 1 fcoraoesigKtegfSlHJK 

idts^sasfflriHiKi o ^fiTOn t^w^es&BiK 

l-fi, 3S«IhI»1 OOaSfllSB^Tx A, TxBldffi;^ 
>-t: 0 — ^*WSE/fi0>J£6i4 3, 4 4^1X7^/^4 

©2fc«MMKSHM (4 1, 4 2) <D— *fcJBf-&StU. 
^5§^4^m^f±f^>'^4 7<0 1»C«|^'&*tb5 o 40 
C CD b 7^4 7 CO 2 |fil& 1 1 ©gffiS^Rx 

A, RxBl:^^, fi5H*4fcJ:oT8a**tt53S 
flrmKl o <h^{g[Hj£& l l fcolBoeaifeKWcgflfflHiK 

1 1 fcr**«£*LTV^S. Blfc^wr, g{f[nIS& 

1 1 3tt^3S6«|Hl* 1 0O»ii4ATM-LAN^fy^7 
^*-^2CO^B0^C^|■UT^^■t^bTV^S^^ ATM/^5 

{-^£;h,£g{t[Hj&i ixtKSflriii*i o t> ra«td«*fie 

[0 0 3 5] K9^y<|HlKo**> Hlic^£ 

ttSJ:?^ 0©ffiAK^/«EK5 0«r* so 



^;i-6ttrl5tB^[H3^2 l fi s Mtfl2 0UJM5U 
i«\ Pfty^viMos wi-PMos £iaf) h 

7^^QUNft^lMOS (¥CNMOS 
fclBi-) h7>^^Q2^E»tfcS30CM 
OS[hIS&£> [^C<PMOSh7>^^Q3i:NMO 

5 F7^^Q4 t SrE?0^JKL.fc^4COCMOSlHl 
S§^tt6o $10tBM5 2(t PMOSF7^ 
^*Q5 ^NMOS b7>^^Q6 £ ^tt^JgH&L*: 
Ml <£>CMOS[h]S&£ n ^^(PMOSf^y^^Q 
7 £NMOS h7^^Q8 ^SrBEWSaKU^JRl <0 
CMOS[ElSSi^t^o MISNMOS h^v^^Q 
2, Q4, Q6, Q8 0'y-^»(t gilttVs s 

MI2PMOS h7^^Ql, Q3, Q 
5, Q7^y-^#m* N lilffVd dfcft-frStLT 
V^ 0 mrfEPMOS h7^^Q 1 £NMO Sb7^ 
^^Q2 i©*iKW Vtt." iEPMOS h^>-^ 
•X ^ Q 5 £ NMO Sf7 >- ^ * Q 6 t <D&M. K W f 

£*LTl>£ 0 gfrlHPMOS h7>"^^Q 3 t 

NMOS h9 ^^Q4 iro^ii >fi, ffirlEP 
MO S)>7 ^ Q 7 t NMO S h 7 ?Q8 t 

^TxB^^ixrv>^ 0 
[0036] mriBm^^jffliiHi^ 2 o a. Rfrta^ y * ^ 
a 5 /7 p 2 5 3a*6>a*s*tsflt*v s o»3SfflSr^:te$^: 

6 CMO S ^ ^ 5 3 , {f H§-V s £38® 5 Sill 

f§CMOS^y/^ ^ 5 Sfc^tf. PMOSh7^ 
^^Q7MNMOS h7y^^Q8 CO^— Motifs 
fVs^M^^ PMOSh7>^^Q5MNM 

os h^y^^Qeo^McfiCMOS-i'y^-^ 

5 3<Dmt)&l3-jLZ>thZ 0 PMOSh7^^Q3^ 
t^NMO Sh7 >^ 9 Q 4 CO^— h i-i±5iM[H]5§ 5 4 
PMOS h7^^^Q2WNM 
OS h^VS^x^QlO^— KfcUCMOS^f * 

s <DWsmm*mk£*itz.k%, ^20^5 i$r«j* 

1-£CMOSI3B&Oifi«jS«:*^ 5 >^£. 11^^ 
l£5 2fc*ai-5CMOSEIKoiftaBEts:*^>f 
ffl»£-*I:5fccQ-e;fc!>, «i««S»OCMOS>f^ 

[0037] tfrfSA^ffl-^-v s h w w^/v (m^m 

ffVddCOl/^) NMOSf7^^ 
Q8MPMOS h7^^Q 5*S^-v)Rffi^Stt N 
PMOS b7>^^Q7MNMOS h^Vv^^^Q 

bTxBICItl^or h^^^3 6 = /Mcfl;«fB 

«v^aBEIS*5 4 0HJ*dS3f3Eoai3EB»IB 
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WPMOSF7^^Ql^y«^ii s PM 
OSh7 y^Ti * Q 3 WNMO S h 7 * Q 2 # 

^^^ffilC^n^rt^i!?, S(l«fTxA^bTx 

ft> (Si&^iEVs s J;i£*l5£:. PMOS Yy 

N /^^Q7WNMOS h7^^Q6^ty^i 
l££*K NMOS F^y^^QSMPMOS 
^^Q5^7tt(r^5^^aot, 5£{f£^ 10 
TxBj&^TxAIC^oT h^>-^3 6 0 1^1^^ 
^fc««*S«n«. «V^Tal3SiaK5 4^ffl*39 s Ff«^ 
il«WMBtfcfc:n-- w^/We^St, PMOSF7^ 
^^Q3WNMOS h7^^Q2^tyftilC$ 
**U NMOS F7^^Q4MPMOS }^7^ 

^bTxAM^ot h^>^3 6 tf> 1 IkW 3>r/W3lSc 

^WEW4t, r^^^^<5V^T f7^3602 #c{U 20 
|c « =3 /V0>*i»Jfc lcj£ Cfc^/w* «ffids»*-r 5 o h 

7^36^2 3fc«tc3§£ u*:/^* ajEtteaiiift 3 tc 

eSStu 3t««o b 7 ^ 3 7 Sr^M."CSflriHl» 1 1 
OtfflHFRxA, RxBfcy^^«BEj^*itfe^«. 

^2 2 0, 2 2 l©ft^lC/^7^KVB^x.b 
*l/f*5*). Sfl»RxA, RxBleA^^fc^/W* 
tt£E«*«:WflE«»*ffcB2 2 3 ItJ: 9««ai«StvT 

[0038] mimtiWikmi<DmtiWi<D)wfcwm)) 30 

Vs(D»hl^lt, »2(OfflM5 1fei«t5MO 

2fcO*tt«ffiV s s OftS^-f ^fc*5H-S*fit«FBiafc 

5. PMD2NI#f y ^9 rt«©«ltEV d dOM 
7^yMSWVs sO«7^y(^ft6tM7 40 

jftfcUsv^TWu WA«Sr3»£JLh£ UtfflA Ky>f *<m 

B&«/£1-* r £ 1> Bjfg-efeSo 

[0 0 3 9] WASOCMOSftl il^K7 

CMO S{fc£;frTl^£ 0 Lfc^oT. MOSF^V 

3 6©lft«ri^A,fcaa(Ei-«jSlflr«^Tx A, TxB 
©«BEO«»*36H-ftv^ ll^)»J[^x.(i PM so 
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2 l <0»fP«aSf±ffiR«JEV d d&tfgife^JEV s s £ 
£*V ffi*IsIK2 lOMOS h7y^^Ql-Q8(j: 
*«>^— Mca^ftlcfltJ&S^SWKmflEVd dXf*S 

^^ioft^MO s h v Vv^x $ Q 1-Q8 co-y— h ■ y 

— *r^m;£f±m$cmj£v d dou-c/wc^^o u^a* 

oT. h 7 >^ 3 6 co-Y ^tr*— ^^^{Cifc-^TMO S h 

7 v ^ ^ q 1 8 o^^gfei^^jc/j> £<-f-£>r. 
[0040] £fUc#U (£14 (e^£;ft££ 9 ic, m2¥. 

iffvd d tmmmfcv s s ^tittsNMos 

f7^^Q2 0, Q 2 1 Ott^JIHK^NMOS h9 
^^Q2 2, Q2 S^tt^JlHlKt^ffi-e^^V^ 
^■bf^S*tStBAlHlKSr*^Ufc*frH:W:, NMOS 
f7^^Q20, Q2 2<DV— h • y— ^UMBEWt 
T x AOtff Ir«#t5 C t left D % ^f££B^ 

^SNMOSh7^^Q2 0, Q2 

MOSh7^^Q2 0, Q 2 2^^^ffl^*iX« 
HtTMOSF7y^^Q20, Q2 20O^y^ , 

fc*5M*4< UJ: 5 i-f-S&fctf, ft -^v s <DMm*m 

[0 0 4 1]it(t J??:MOSf7^^MT* 
ft^SSS, W^rMOS h7^^©y-hffi, L£r 
MOSf7y^7^C0^M N VGS^MOSF7> 
*?*9(OJf— h • y— ^r^HJE > V t hSrMOS 

mo s b^^^j^^co Kwy- y— ^m«SfEoifiia^; 

£9s MOS h7>Vx?<D&mftte*ls&t7iRm.^ 
Rm=l/(j3XW/LX (VGS-Vth-VD 
S) } 

km-f^kfcX~$Z> 0 Z<Dk^^ m 1 WCMO Sffcs£H 
fcfcB;fr|E]&2 l^lCfi s PMD^fy7 p 9^i 
MI^v dd^Vs s ©Hi— BflMMK* ^ft^^lc 
t>. VGSf±S««EVd d^u^/WcStLS^b, 
Rm=l/{^XW/LX (Vdd-Vth-VD 
S) } 

taf C^dS-CtSo :ma!3,MOSh7^^ 
Q 1 ~Q 8 <D^^1g$ftfi N mMm/EV d d i:gifefev 
s sOU-<;^LTMOS h7y^^Of^X/c:lt"r 
/hS<t5r i:dSt?#So rix^MU. HD 4 cd 
»§\ NMOSF7^^Q20, Q2 2cO^— M 
ffi*«K«flEVd dKJticbsfcJttttfNMOS h7^ 
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^^Q20, Q 2 2oy— h • y— *M«/3EVGS§:« 
[0 0 4 2] Ufc^oT. mfi\B\9&&mj&'t ZMO S h 

0©UAiaKS:CMOSfti-5Ci3ft$i£&a-e*>5i:#it 

[0 0 4 3] f ATM- L AN»1 W tO{t« #C 
K> BH-e»WLfcEI*«rit*rATM-LANO#3£0 10 

fc^K^&^H*:, UtrfSTheATM Forum ©TATM7t 
-^AfclE*") ATMOftflftt«Srf^«UTV^5 
tfS. ATM-LANl:|LTt>^(Z)M# (Working gr 
oup) ^#aEi-S. 25Mb/s (Mega-b 

i t/s e c) O ATM— L AN (WS WirfclSStt 5 
r^gSI$li3 2Mb/.s) Co^Tt, ^CO-TV 

[0 0 44] H5-H9l4-^<D<i: JftttSWirJcBBi" 

5?L|6Sr^-t"ATMJ r oruai/94-1008R50»4 8 HtClE 
^frfcx y:/U— h (/^/U^^^^) ^^i"^^"Cfc 
£ 0 *©**©*fl£«r±ATM:7j*— 9^*S«*UTV^ 
5o ±EATM- LAN©*! W t>f y^ 7 x - 
*3V>TJ4, fia«Msfcfi<-J-3fc:«>fc. ^^^^^/^ 
tm*fk^oBB«±. fi£ft«Uc:fcr*stta«" o" x 
f4" 1" 05S«gtr y (S^sJOHft) SrSS/V'jtf/Wc so 

(l if 5/ *HKSU) . 0 6fi2iyv7K 

^co#^ (3 if 5/ hgiJKf*— *»3gU . B8fJ4V 

i/>>7$;u<Dm& (-5 try M«f-^»3SU) *r**i\ 
#H<E>7 t ^;7'V— M4 S ^rtb^^^vy^vis^iS 
li:#U ««f4i*Bn©*#« (%) . ffiMteMm (ze 40 
ro-to-peak) Offi^HS^"^ M4. _bfiBS 

f4, ^^<D@^^UT^$ftTV>5^S^^O ' 
ffi#«tfc:J:oT«:3:3o #Jxtf s ATM Jorum/94 -1008R 
SfcfcV^T, j£« 0&cDt: e — ^fflE^fe ^{t (peak-to 
-peak) ^^{If^I (Transm itter Launch Amplitude^ 
TLA)lt UTP£Of^i2. 7 [V] <TLA< so 



3. 4 [V] , STP^t^fi3. 3 [V] <TLA< 

4. 2 [V] s FTPOf^H2. 9 5 [V] < T L A 
<3. 7 5 [V] fcjfcjEStVCV^. LfctfoT, 

[0045] m5-m9\z7jk^n^T^y^— h&ffi& 

t5M»^h7^^3 6, 4 6 0 2ft3^/MBI^fe 
5H«i-Sfc«)*c:. HI Id^^^SStria^w/^^ 3 5, 4 
5«tbilTV>^ e ifE7^;^3 5, 450— #ij£r 

xA, TxB^bffl*Six5«ffJe»©^^flr**r» 

[0 0 4 6] ±!£A TM- L AN^ftl W t I^JS L, 
ATMJFonM/94-1008R5f4JEl£. i£{f [Ug&oy 

(Transmitter Return Loss=TRL) £r^^-f-£ 0 y 
^-^n^fi, l-6MHz^«f«tlil4(iB 
£JL_t, 6 - 1 7 MH z Ofl8S«f«t?li 1 2 d BB±, 
17-2 5MH,z ^»WT1i8 d B&Jti:*«S 

^^>o rci-ey yn^icov^xgi i 1 &&mi*te& 
bmw^-z> Q aim, mm&m&teT*it*>\z. (a) 

t^i-Jz^c. fS-g-WVs. m-^MWV'i 

^rvWfcU (B) tc^^tbSJ: 5fc«EffilHlK^ 

r t {4 h^^^OK^JSSfc. kfih7^0g^ 

(l-k) • Lf4»*W:^;?* V^-rfc^ 0 ff 
fSv s d»bAW««rJLfc^#o-f vf-^y^ZL 
tt. 

ZL=r t + j co (l-k) L + U 2 k L 2 (1 -k) 
+ j o>kL (r t+RL) } / (r t+RL+j go L) 

[0 0 4 7] JilB^^t: 0 — ^^^ZLC0^;^^5V^T. k 
- 1. o)L>r t+RLir-r^^:. -r>t°— ^>^ZL 
ZL^2r t +RLtCffi|l&{k:"^t5 0 

[0 0 4 8] y ^ — ^vXCDfemte. 1 0 • 1 o g (1 
/P 2 ) -Cfe^, P (R***) 14. P= I (rO-ZL) 
X (rO+ZL) |Tfc5o bfc^o r,ATM_Forum/94-l 

5tCfl N ±15k^l. o>L>r t +RL^*#Sr«^i- 

fe-tZk. aEUR^*U^1--5 3 6, 3 7, 4 6, 

4 7coM^UV>itHlco— ^ilfi. soypf^* (D = 
lmH, Bl^JffiSi (r t) =5Q N ft^«SS (k) = 
0. 9 9 9, §ffiM=5pFtfc5o 

(L) SrlmH»±, ff^JS$t (r t) &5Q£l 
T, ( k ) 1:0. 9 9 9 J^_h, 5 p 
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#S 0 

[0 049] «?:LT S 2 5 M b / s <D A TM- L AN 

(ttau^ir^fetts^— ^eaKt**4 3 2Mb/ s ) 

KlfUfflSttS h7 V* 3 6, 37, 46, 4 7 fit, 12 
KHz^l6MHz £;ftSo 
W*©TISttATM^Foniffl/94-1008R3{c:a^S^ % ffir^O 

[0 0 5 0] ({ATM-LANWW irOttS^aA 
SOCMOSfk^O||«» M^O$P<. ATMJForun/94 
-1008R5^IBftStLfc2 5 Mb/ s CO ATM— L AN^ 

5 fcfcteifi* Hi OM^ttS ±5*0 
«<D7^;^3 5 (4 5) Sr^U 

3 6 (4 6) frbcnmmt^\znmm^>'7u--hX'M 

7£&tlZ>£5 {Czero-to-peak"C2 VSftcOft-g-SffidSK 

^^ix^o ^co_l. 7^/^ 3 5 (4 5) oatrs^f±e 

3 3 (3 4) feRJtrmEEKWoif*«:*/Mafc U-C*3 
[0 0 5 1 ] Lfc^oT, ±1BfflAlHl»2 ld^feUAS 

tts ft jiia^ -^eg^ <fc 5 weeis^ l < i± 
^ *jas«7?a:ffl*«. (m^[HiK2 1) ^cMosft 

*c P MD 5/^9 ©»ffm£Eoffi«flEft*r|t«i- 

«oic*HTfcSo UfctfoT, **Jfi«"t?W:, 111 
j£Vddfi3. 3 [V] i^i^TV^5o JEfc % 

(ffl^j|filj»2 1) ^CMOSft$^TV^6rt, 1~fr:b 
t)lIlffVd d{|[c8i^tL§MOS h^v^^co 

(4 6) <DlfcW=*'(/l'k21kW = '{/l'<Dt&$gcVb&l : 

£fcg<#S;i t3ftS-C** 0 file. W^NMOSf 
7^^^^:JtT?«J*Ufc^^ N NMOS h^VS?* 

&a*ig;tSC fcfcfcD, {S«»**ftfcRr 

So tH*K9-f^H»5 0Sr3. 3 [V] 

[0 0 5 2] ((ttS^l^iC^^n^PMOS h7^^ 
PMD*»*f y ^ 9 -OlIM^ Bf 



7^^B»5 0©aA®£«/ifc1-6PMOS h7^^ 

*Q1, Q3, Q5, Q7(^)Nl!>x/l^«|ctt s WM 

So Z<Db%, H2affHld»{,Bb^4J:5te, AT 

flllBlKl 0 35»feO«#r±7J5S*tftV\ Uc^ot, ml 

t^Xh, ^PMOSh7^^Ql, Q3, Q 
10 5, Q 7 CD K L^'i' V'tC^, ^i^^ 3 UT" r^5V ^ l^-^/U 

3, Q5, Q7#««§jh,5AteftV\ iHftlllKlO^ 

[0 0 5 3] (fflMo^^fr^TO 1121: 
riHi©lB2ou*«fc*jai-SMOs h^^^^Q 

l-Q40Wr^B#/7Sh5 0 mi 2lC*5V>T6 
20 0, 6 lttNS!^ai/l^|*S (N-WELL) x 6 2, 6 
3fiPS9*/V«« (P-WELL) , 6 4~7 1f*M 

os h7^^Qi-Q40KWyxiiy^^l 

fll. 72fiMOS h7y-^^Ql, Q2^- K 7 
3 ttlMO SF7 ^v^* ^ Q 3 , Q 4 GO-7* — K 7 4, 7 
5J2PMOS h 7 y ^ ©Sfiftiffl OtftTfc 5o 

IS^lfflof:* 74, 75 \a-±nmm&v a d 
£^s 0 013 jcf±iu 1 2 co a — a m&tfimm&TFZti 

TV^So H±!lB&^4J:5^ Xfiil&«ffl©««74 
ttP-WELL6 3 0BfcfifS^ 
30 7 5fiP-WELL6 2 (Dg|lCgSe£;ft,TV^ 0 012 
©W7i>M:J:Ms RW:ONf5h7^^o 
a^tttQUQ4XliQ2tQ3tfc^ Y;7jfo 
^m^O^Jga^^CSo I - **?*?. N-WELL60t 
P -WE LL63 Offii, N-WE LL6UP-W 
ELL6 2C0fttld5/h$<^il5o CCD£# N N-W 
ELL 6 0, 6liCfi, P-WEL 6 2, 6 3lcpgf 

[0 0 5 4] ((CMOSffi^^IMMSa)) IE11 
40 4tCfiW^ K^>T^|hIK5 OOjSUco#fifej&s^$tLSo 0 

1 4 te*5v vcawjiiije 2 1 as 2 coa^ 5 1 

?:l*t§MO S ^7^7^01- Q4C0if-TX 
— hffi/y— hft) f± N jgl coffin 5 2Sr««f5M 
OS h7^^Q5-Q80WXi5 *>7C#< 

So 01 4<D&Jjfflmm&2 or±, B 1 * raaHcis 1 © 

a^s 2ou*»f^ojEft^3mT«r2(oa*«5 1 
©a**fc{fc**5j:5fci-6as. m2<omtims i<d 

MOS V^^^^^X^^g^^^^V^^ 

^ 5a«js#«Fic*2fl>a*«5 1 jcatixsjramsEft' 
50 ^3tc<i-s#at^^tuTv^So i"ft*>"b, mi<Dttiti 
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*5 2l!l»rS««lttHlO*friRIC-T?**^ fg2 
tf>fcH;ftS5 1 LTKJ\ PMOSh7^'^^^7 
^ 5/ ^mm^- <t> V 1 , 0 P 2 tD^r^±^ 19 ^{bOiiM 

•«o u nmos yj^v^z^co*^ y^mmm^ 

0nl f * n 2©:&^Ji^^fc©^£;*:#< 

0j^8O, 8 1 £J3^£ 0 31^0^8 OcoA^fiffrfSff 10 
*V s £ MM®® 8 1 ©AAI4AA«*V s 1 14 

iSffio-Y >v*— * 5 3 ©ta^ff ^£ £*b5 0 

[0 0 5 5] HI1 5{CfiffrlBMMlHim8 0. 8 1CQ[h]& - 

«ti£v d d tmm^-v s s t 
op^fs, zti^M i"<— * kvxmmztiz, pm 

OSh7 >-v^ ^ Q 3 0 t NMO Sb7 ^ Q 3 1 

©'BtfOIHK* PMOS h7^^Q3 2 tNMOS b 
7^^^Q 3 4C0H[^llHlKx MPMOS h^^v?^ 
* Q 3 5 t NMO Sl^7 * Q 3 7 Olt^JlHlKdSR 

ttbit, MOS h7^^Q3 2^Q34 £0>RBfc:f± 20 
"3Iffi»**L<tt«Su*»i: Ufffflt5NMOS b 7 
>"^^Q3 3dS^S*tbH MOS h^^v^^QS 5 
fc Q 3 7 £ <£> RB feMJ&l^M^ U < USStj*^ £ UT^ 
if5PMOS F7^^Q3 6d^ft5E£*VCV>5 0 
MOSf7>^^Q3 2, Q34, Q35, Q370 
h f±MO Shy ^Q30^Q31^ ©JS^^ 

fc*ilg8K£*u, MOS f7^^^Q3 3©^Mi 
SJIWEV dd}:, MO Sf7 * Q 3 6 CO^— h 

WlftVs s ^SKK^tUTV^^o il&lejft 8 0 (C$5 
V^iffVsfiMOS F7^^Q3 0£Q3 1<DV 30 
— h \^W&£tl, MM\B\$t 8 1 fclSSV^TMO Sh7 
^^Q30^Q3 1 h iC^ffffB^ >v«— ^ 53© 

WA^*ftsti5o *>r ^f»ftt <^ pi (0 p 2) 

liPMOS h7^^Q3 20KW^bWA* 
*U ^^yfiHf!^*nl Un2) |j:NMOSf7 

[ 0 0 5 6 ] ±mmmiB\m s o (sd [a^n 

A^if^Vs My/W5 3« OKibtts MO 
S h7^^Q3 0-Q3 4 t -efitZ>W&}2 8L<D'C lss< 
-^0»ffiIffi*rftT^-f p 1 (0 P 4o 

2) l^gR*^ £fc. MO S b7^^Q3 0, Q 
3 1, Q3 5-Q3 7T^5S^j2^y^^OS] 

ftmmzmx*4 n 1 1^21 tcssfc 

$tl6o *W y^»JflWB#* P 1 Up 2) 

r±, mos h7>^^Q3 3o:*->1gstfc:j; 9. 3a*> 

*K ^yfl5«^*nl Un2) J3; s MO 

Sh7^^Q3 6^yfittia.H, £*>Ta*0£ 

»2<E>Hl*a5 IOMOS h7^7^Ql-Q 50 



E«^/cPMOSh7^^^ 
£ NMO S h^^^^jftsnWfcrf-^tttt^S^vf, 9H 

[0 0 5 7] «CMOSaiMO»J3M«» HI 

^{1IK5 0 ©3B6«*s^^ tb So HI 1 6 cDtB^[U^2 1 
fit, Hl4©UABKt»tt, JK3©Ui*ai5 7i$fti 

x.e>tu, hi 6©a*««na»2 o'tt, bi^hjam 

•PEW^StUT, ilM[Hj^8 2, 8 3dSJn*6*UTV^ 

So 

[0 0 5 8] JS3<Dffi;frS5 7f± N PMOS h7^ 
^Q9iNMOS h7^^Ql 0 i:$:B:^rigJKUfc 
SS^CMOSHJj^t, ^C<PMOSh7^^Q 
1 1 £NMOS h7^^Ql 2 fc*K5(l«3RUfc» 
6©CMOSlHl»Srf U PMOSF7^^Q9, 
Q 1 1 ©y- ^^mMmjBEV d dtc % NMOSh 7>^ 

^^Qio, q 1 2©y-7^8itfiv s s l:8«§ 

t^,TV^So PMOS h7^^Q 9 £NMO S b9> 
^^Q10 t 0*1 Kl/^ ^fi-^M^T x A 
PMOS F7^^Q 1 1 tNMOS b7^Z?X 
? Q 1 2 £ <E*i§ K ^fiffe^Oi&RiS^T x B tCjg 

[0 0 5 9] 51@[H]m8 2, 8 3teUl 5\Z7F$tlZ>\m 

^r<P p 3£ PMOS f7^^^Ql 1 <Df— Y\Z.m& 
^y^mfi-8-^n3SrNMOS b7^^^Q 
1 2<D?— McMt5o 3H3EHK8 3tt^-f 

p 4£r PMOS h7^^^Q9(7)^ h 
^yffflfifff *n4S:NMOS h7^^Q 
1 0 <Df— Mcfiat^o PMOSh7^^1^ 
^^fWlff <|.p3 Up 4) iNMOSF7^ 
^©^yf«J»(l^*n3 (*n4) <h^M#^. 
Hi 5fc*-5v^RHUfc§B«4:lRlC"C*9, ^3©m 
^7^5 7 ©MO S h7^^Q 9~Q 1 2^. ^"^Sj 

^0^8 2, 8 3ltJ:oT»rt**b*ai3ai«HBtt 
mrlS3iM[Hlg§ 8 0 , 8 1 KJ:oT»J*Sft3««#raJ: 

^5 lOi&f^tC^UTSM^tbS^ 5^*oTV>So « 

*10fflAa5 2-C(iMOSh7^^Q7, Q 
6^^>.ty, MOSF7^^Q8, Q5#* 
->--^^?r§i^U N JBEV^T»2 0a*®5 l^*3V^r 
MOSh7^^Q3, Q2^-y*t^ MOS 
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fg3£>£B;^5 7tC*3V^TMOS h^v^^Q 1 
1, Q10?}^-y-ty N MOS h7^^^Q9, 

2RXfm3<Dm*)®5 1, 5 7"Cfi N 

d^tL^^MO s h7^^o^-y • ^^tbf^J: 
9 t>5§*LTIl#r£;ft,5 0 It^oT, il60CMOS 
fiW^O^JS^f/Ste, EI 1 4C0CMO sm?jm<D& 

[0 0 6 0] ((CMOSttJ^^O h^v^^l^XJt 

^(om^mmn, »ijev a a = 3 . 3 cv] N ^ 

i&m^V s s = 0 [V] tTZ> 0 fs^V s WtW U^/W 
= 3. 3 [V] . u — U^U=0 [V] ir-T^o Hll 7 
te$tl6MO S h^^^^^O^-^-fill 1 6 ^tefflot 
MB1=Q5, MB2=Q6, MB 3 =Q 7 , M 
B4=Q8, MB7=Q1, MB 8 =Q 2, MB 9 = Q 
3, MB 1 0 =Q4, MB11=Q9, MB 1 2 =Q 1 
0, MB 1 3 =Q 1 1 , MB14=Q12WMt 

5 0 MB 5, MB 6 f4EI 1 6 ©CMOS-f^W 5 3 
«t5MOS h^^^^^^S^-T^o El 18^4 
IM8 0 (DELI) ^31MIh]^8 1 (DEL 2) 
<DMj&&7jk£tl, mi 9\Z&m}£\B}&8 2 (DEL 3) 

tmm\E\&8 3 (del4) <DWf&&7jk£tix\,^z> Q m 
i 8&tfgii 9 \c7F£tiz>m&&m i 5 tteh?^^* 

[0 0 6 1 ] m2 0tCJ4^ =x.U—'. -/h >%ife&7F£fl 
T^5o ^^^l/-^3>-^^# 1~# 1 0 t£th 

s e lfiiii 7 £fi*§aa£n. ta^iei^^i^o 
cMosta*a-c**ufc»*-e«>i9. flfn^tf, mi 7 

mjj&s 2\cxoxm i ^m^^m^tcm^xh^ 0 & 

tt#2-#10ttHl7, Ell 8&tfEil 9fC^£ia,£ 

51 v<^[eJ&£MV^#^T&£ 0 IE] 1 7 ~Ei 1 9 co^m 
(C*5V>Tm^miEVd d£3. 3 [V] , git&V s 
s£0 [V] 4:U A^ff-^V s ix-<^Sr«BE« 

[0 0 6 2] B2 OlJl^SfrS*## 2— ftffr#6tt, 
«3£!§l&8 0 f 81 (DELI, DEL2) <DmM*$?& 
&2 n s, ii^[Hl^8 2, 83 (DEL3, DEL4) 

T\ 3aoCMOSUA«Sr*rtt5 h^^^^t-Y 
X£©fei£ffij8£ii:fct5(E>-c$>6 0 r <7»5; ^ > 3 

^^PMOS h^>-^^^C0^— h*J«{f-9-dSa— u-< 



MOS F7>y^^XfiNMO S F7^^^z)^-y 
jktt^^PMOS h7^^XliNMOS 

[0 0 6 3] El 2 0CO b^Vi/^^f-^XJtcO^gtC^ 
10 £;h/CV^<5b : c : dliHOCMOStilA85 2 : SI 
2<7>CMOSfcH;fc®5 1 : ^ 3 CO C MO S tB^I^ 5 7£ 
1 0*4. 3^60CMOSfcJb^7© 

XJt«r 1:2. 5:6. 25 (ft-CRR-*-* J: 5 fcS 
RlMXjfc*4*fefl=# l-# 6tC^< 

6) K1U 31^0^8 0, 8 1 (DEL 

1, DEL 2) 0aEKWm£a!9i[B]K8 2, 8 3 (D E 
L3, DEL 4) 031«»IHIi:4r3ffl3t**fc 1 l>0-e* ) 

L) £-*-* 0 _hi£GDj;?K\ ®MIh]^8 0~8 3 (DE 
Li -DEL 3) <D31ffiWIW*4. U*«H»IhI»Ic:A*S 
tb^if-^-V sOfikl^lTPMOS h7^^lcM 

mos h7 y^^^LTH^^^ hffl^fff^-coa: 
*>±36S9 05HE«FlB*»!*-rSo H 2 1 lc«LLlB*fl=# 
l—# 6 fciisrtS h7^:**1^X2^^H*IR|ft# 
6 7t^co#MO S h7^^^<7)^Xo*#o---MdS 
^£*l/CV^ 0 00*.**. EI 2 0CO^fe## 8 fclfc^T, X 
30 MDEL1, 2©5SM«PBB3 n aSffilUKDEL 
3, 4^5BffiNrM6 n s h&Z>(DYZ, ^2<£>CMOStf3 
^J^5 1 coCMOStHMS 2^tTPMOS 

f7y^^X(lNMOS h7y^^^^-> . 
t5©fc3nsSiU ^3COCMOStB^7^5 7f4^ 
2(OCMOSa^}C^LTPMOS h7^^Xfi 
NMOS — • ^Vi"^C0(C3 n sal 

[0 0 6 4] i22ICfi, ftft#5, #7-#10|C*3 
V^TjI^IhI^D ELI — D E L 4 tJ:KSS^5ilS«FPfl 
40 ?r#6^tco h7^W Xit^)— m&7F&fhZ>o 
EI 2 2^«%»fc:|5*0. ^Jxf^WXL : MB 1 8 : 7 
fgO^lEtfu MO S F7^^MB 1 8 <DW/LGD{I 

[i7^5:^«n 0 

[0 0 6 5] ->^zlI >"rf4Jl^^#{C^<5v^T 

^IlII dd©»M»5, fli«B.2 3 0 (A) \C 

iK?^* s ^Stu % EI2 3<D (B) lcfi&## ^ u 

so fffi-r6/t^^ s i240 (A) tC^HS^ vi-, tB^J 
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m&<Di§mjt^mm\zttm£tizMm (t 2- t d ic 

LT\ I X = I S UM/ ( t 2 - t 1 ) 

fi) as/J>£v>r £tcft5 0 B2 4 co (B) lcfi_hfE&# 
.# l-# 6^*ri-<5ffflfiffil X^$tL5„ cfrucjuh, 

OBtTE F7 3 6a>boaj^mjE$K7£te, -tnKiio 10 
Tfa*^W£gttfta>ofc 0 ^J3^<OCMOSfcb^ 
&<D Xl£&±m3kft# 5 fc tt, 

#5, #7-#10l:HL^i:<i/*al/— > 3 y-Cffi 
ftUfcMf IXttH2 4© (C) \C?jk£tlZ 0 ZthlZ. 

i tttf y -y Xfttfss t> /h S v ^ j±*ft= # 8 x fc 
5o 5*Afl=Offl* K7Y/<0S5 OSrJRJSLfc 

**iMxjt<^®^££aw K^-f /<ia»5 otc$& 20 

[0 0 6 6] ((ATM-LAN*- K» [E)2 5iCfiA 

TM-LANrm*-Ko-sii^$^ e m 

il^^ilSATM-LANT^^* - K2 0 0 fc^ 
IC*-K> #Jx.fcf P CMC I A (Personal Computer 
Memory Card InternationalAssociation) <&M%&\^tt}& 
Snfcl C^-Fi:LTM^ fulEATM — LAN 
^>^^^-^InJ^2co-^Ji: LT^@#Jt^^-5 0 C 
MTM-LAN7m*-K2 0 0lt «ffiXfi& 30 
tX*ffifc3f»©K«^lB*ixfe*— K*K2 0 l fc, ^ 

'>t2 0 2, ^^p/a^yAf^^^y-^,^ 
^!)x7^il§ROM2 0 3, ^-f ^ u ^a y-tf-CO 
!7-^it^MRAM2 0 4 % 

2 0 5 v jgftT*— ^^^^T^t^Sfff^— ^777* 
}:M^tl6RAM2 0 6, 4&ai^^SJ0¥^yX£ L 

^ 2 0 7^^TM$ii5 e ATM^yhn-y 

2 0 5fiiul2P CMC I A(DMfe\zM^TZ>^ l/?7x. 40 

-^tt«fcKT^— y^/Va^tTa.— ^»<D»*SS«1 

fc*»RniBfcK**n5. BMay-r^* • h7^2o 

y-</^ • h7^2 0 7fl8l 4*tRSLfctilM 
6i3 3, 3 4, y^/V* 3 5^Lt^h^>-^3 6 

[0 0 6 7] ATM^y^D^ 2 0 5ft *§&5fcSE«J&> 
5/XJC9fCjgi- 0 £fc s ATM^y ha — 7 2 0 5f± % 50 



PMD*Wff^y^9*«fflrUfc1lMR«rSrt»S4:, K 

ATM=iyhn^72 0 5^J« s ROM2 
0 3 tCftttSJWfcXn /7A|^oT^^n7 p nt5/ 
f 2 0 2^3o S(fE^^o7'otjxt2 0 2, RO 
M2 0 3 x RAM2 0 4, ATM^y fo-y 2 0 5ii 
ATM-LAN^)BS7 P n h =^*WJffl-^5SJ»^&£ 

[0 0 6 8] ±IBPMD*»«c^tyX9tt, ffirKRgHd* 
feWfesMCtSKl, 3. 3 [V] 0»ff«jR]Cj;oT, 
ATM.Forum/94-1008R5iC|BttS^2 5Mb/s (OAT' 
M- LAN^B co^gl^i- CO fc&CO^^yV— K« 
3^5aHt«*«»*r»J£U ^,>7^36 (4 

6) ^bo^«*icr±i»ie^^w-h"ca«s*t5 

J: 5 fczero-to-peak"C 2 V&ft«9«-^«ffi«r8IJg:i-S 0 

PMD^*ff:^y^9©M*W3S:«itf 
2 0 0mW««fcte<#p;t5 5. PMD** 
*fy^9(iATM-LAN7^*- K2 0 0O* 

K*fcJ;;h,«, PMD^*fiy/9OiS1^^2 0 
0mWa*l:»i5:t#tfi54bB, ATM-LA 
N7W*-K2 0 0<O^flcttft«»m* Sri waft 
lc{£Sc-e * <5 r sfts B S Hfco 

[0 0 6 9] «*J6«SC5^a*» SAiiKW LfclfeK 
«fc *fr««T©f£Jl«i*«:#5 £ t &X£Z 0 

[0 0 7 0] [1] ffi^j K9-f^lHlK5 0om^IsIK2 
llrCMOSfbtS^tfa^ EW*«E*ttfcNMO 

KKUfc^ m^[Hj&£1?f/£i-5MOS h7^7^©t 

[0 0 7 1 ] [2] ffi^lHj^^CMOS{bLT, <^CO#f 

ATM_Forum/94-1008R5(c:|B«$^^:2 5Mb/ s CO 
ATM-LANl^aWWcfeOfy/l^-bT 
$ ft* ^{f « -g-SS^SrSIS^S ft #>(0 y vf /i^ 3 5 

(4 5) «r7Bv\ W*-f ^tr-^^wsyB^a 
R3 3, 3 4SrE«i"6»fr»j:t>, HuIBt^Xu— M? 
»*S:h,5f&*«BSr\ 3. 3 (V) ©£5 ft, 5 

[V] fcJfc^Tffi^WWfcffiT?** £ t3aST?#6 0 CCO 
£5lC, Ui^lHlK2 lSrCMOS{b*t-5C^fi, ATM_Fo 
rum/94-1008R5(ClB^$ttfc2 5Mb/ s CO ATM- L 
ANfil W «V £tLZ> PMD^|*f y 7 9 CO 

ib{^mMmj£co^mEE{bic^-rfe5o £fc ccoc<h 

t-i^s h7^ 3 6 (4 6) CO 1 Scflfla^/l^ 2&iB!j 
^/U<o#g&fc£l : 1 \ZL LTt>s liftfe^ h £ 

a*lsIKJc«ttS»ff«SK*ii^»L"C*-C h 7 >-^co 2 
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[0 0 7 2] (3) PMD***fyy9^t 

ffi* K^^^IhIK5 0Ota*aSr«fifci-<5PMOS 
^^Ql, Q3, Q5, Q7, Q9, QllONl 

lsy<Dftmz&tiZ> 0 ATM-LAN-CttaSflliaJBfc 
SflllBU|«s i *f i (DBB*SrKTeS«-C«-^S^5^ 

X^ZbZXhs SKPMOSh7^^Ql, Q 10 
3, Q5, Q7, Q9, Ql l^KWyfctt, 

W^feNffl!?3i^J:*#tt«*3^aE^T, PMOS 
h7^#Ql, Q3, Q5, Q7d5««*ttSj*H 
&V\> rtUc^U CMOSTO^ K7^^EIK 

f^aot, ^n-f^y^Ni^x/^lcS 20 

7 # £ ti s * s o 

[0 0 7 3] [4] ATM-LAN«Wt(Z3Mi 
ffl^K7^^«5 0^ HI, HI 43fctfBl 6-etft 
WtfcJ:5^ 2t^±OCMOS|iJM5 2, 5 1, 

JBEVd d©M7^yMgi!ftVs softft^^y 
#-e#S 0 -tU-J: *K PMD^fiy/g^l 

[0 0 7 4] [5] Z<Dm&\Z s H12 OODv'^U— V 
£#T*SSo 

[0075] (6) 816 \Ztf£ th% £ 5 fc. 2 40 
»3©fflA85 1, 5 7{C*5V^, ^->-«18{c*tuS-< 

Imo s h 7 y^^o^-y • tyftffSr, ;d-:7:R1B 
fcSttS^MOS h7y^^o^- > • ^^ibf^J: 
5 fc«;h/til*&£it:Sr. J: t>. fcH^as i, 5 7 *c 
*^5Jta««ftffi«1-SCi:3ftS'C#, CttfcJcoT. 

[0 0 7 6] [7) B20Oi/5al/-i/aylS*^6 

^b^ipt^ hi 6^s*t5afe^i3«e?a*a* 

Wl-SttWIel&tel&^-C. IlOCMOSffi^tS 2 : so 



f 2^CMOSHiM5 1 :S3^)CMOSaJM5 7 
(O h?>i?X*1}-'(XVb&l : 2. 5 :6. 2 5i£4g£ 
U 3gJH§I&8 0 f 8 1«OlM^3nsi£S^.U 
3g2£[I]&8 2, 8 3oa5PS!W£6 n s ffifiF £ 1" S 

So 

[0 0 7 7] [8] PMD^i*fy/9^ 3. 3 
[V] Offi)f^SM(Cj:oT. ATMJorum/94-l008R5^fla 
<ft 2 5Mb/ s OATM-LANiOftlWt 

t^C^lCt^ PMD¥**fy7'9 0ffl*«ASr2 

o o mwssicfi< Axis r t ds-e#" So PMD*9* 

f ,, 7 7 > 9liATM-LAN7^7 p ^^ — K2 0 0GQ^-C 
**>m*!H*o*:#*lHl**^T*>535»6>. PMD^i 
^f^7 P 9(DMfi^$:2 0 OmWgS^^^^S 
T?#S*fetf. ATM-LAN7W^K2 0 0O 

[0 0 7 8] KJi*38W**c i toTftS*bfcaW*3«EK 

ra^xxprffi-efes r t (it 5 *-ct>*v\, 
[0 0 7 9] Mx.ll Hloafe3W2a**offlAlHlBlc: 
^ttt>> mi 6 co^^fH^ic N 
§MO S h 7 ^ - y • t^lM, ^-7^18 
t^W^IMO s F7^^^^-y • JryMftX 
9t3a*uTilj*S*SJ:5fc1"S*dSnrt6-e*)S. * 

1* s r £ t> prtM"efes 0 i toCMo s &Jj&<dw>'&\z. 
ftf^s:^— ^ . ^-7»mc»u'caijg**sit^-c# 

So 

[0 0 8 0] «_L<E>Rg8-m££ LT*3»W*fc ioT 

ft $ w ir^oft^ic itmm &mx & s atm_f q 

rum/94-1008R5lcSBtt£;fr,fc2 5Mb/s ©ATM- L 

AN«*ffiWir^c5^ffl1-s^^fr^ov^•cRwufe36^ 

ttS^efcS 5 ^Oi©ATM-LANOftfl:tLTt 
»8«rtB-C*>5 0 *»BBM\ MCHATM-LAN 

^fcsaffli-s ^ t So 

[0 0 8 1] 

»*t>^fcJ:oT»fetuS3a*ft1B*fcRW1-tb«T15 
^ii^TfeSo 
[0 0 8 2] ATM- LAN-eH 5£ffIUB SflTlfilK 

(10) ©ffi* K7>f'<|HlK (50) fc-JtfLTfi. 
tB^E^ (2 1) Offi#®£CMOSfbLT«J*1-S*> 



29 

«E«OMOSh7^^ (Ql, Q3, Q5, Q 
7, Q9, Qll) ^^ast*r/hS<'C*S. Ufctf 

attffl*K7>r^iaK«r*«>J:5ftATM-LAN 
fta^irWJM^o^^aiilK^yr (9) fefftjft 
rt«BIK«>«iff«a[«JBE*rfim£Efti-5 Ci^^^ 
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